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COMPLETE SPECIFlCAiTlON 



Improvements in and relating to Dynamo-electric Machines 



We, The British Thomson-Houston 
Company Ltmitod, a British Compajiy 
having its registered office at Crown 
House, Aldwych, London, W.C.2, do 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
be performed, to be particularly de- 
scribed and ascertained in and by the 
following statement: — 

Our invention relates to dynamo- 
electric machines and particularly to 
machines of this type which are adapted 
to be \iBed as high speed turbo altern- 
ators. 

An object of our iuvention is to 
provide an improved dynamo-electric 
ma;chine provided with a composite metal 
winding for increasing the load capacity 
of the machine. 

Another object of our invention is to 
provide an improved dynamo-electric 
machine of the tyj)e used as a high speed 
turbine alternator with a special type 
winding for increasing the load capacity 
of the machine for a given size. 

A further object of our invention is to 
inovide improved windings for a 
dynamo-electric machine. 

A dynamo-electric machine made in 
accordance with this invention has a 
stationary and a rota table member, the 
winding on the rotatable member being 
formed of coils having slot portions of 
copper or copper alloy with end loops 
welded thereto of light weight metal or 
«lloy of specific gravity of less than 
said winding being- characterized by 
having strips of copper connected to the 
end loops for forming inter-turn con- 
nections. 

In the drawing, Fi". 1 is a side eleya- 
tional view, partly broken away, of a 
turbine generator provided witjj an em- 
bodiment of our iuvention ; and Fi^. 2 
is a perspective view of a winding 
embodying our invention, such as might 
be used in the rotatabli^ member of the 
machine shown in Fi<j:. 1. 
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^Referring to the drawing, we have 
shown pur inveixtion in connection with 50 
a dynamo-electric machine adapted to be 
used as a high speed turbine generator. 
This machine is provided with a 
stationary member having an outer 
frame 1 and a laminated core member 65 
provi'ded with a stationary armature 
winding 3 ari"anged in winding slots in 
the core 2. Excitation is provided to 
this machine by a rotatabie member 
which is mounted in suitable bearings in tiO 
end shield 4 of the stationary member of 
the machine. Thia rotatable member 
includes a core 5 of magnetic material 
having winding slots 6 extending longi- 
tudinally therethrough in which an 66 
exciting winding is adapted to be 
arranged. In high speed machines 
adapte'd to operate at 3,000 revolutions 
per minute or more, the capacity of the 
machine for a given size may be in- 
creased by increasing the conductivty of 
the conductors in the exciting winding. 
In the past, high conductivity has been 
attained by using soft drawn copper as 
the material of which these windings are 75 
made. However, it has been found that 
in time certain distortions of this soft 
drawn copper winding is apt to occur and 
thereby limit the life of the rotor. It is 
desirable, therefore, that this type excit- SQ 
ing winding should, be made of a high 
conductivity material, such as a cupreous 
alloy having high strength in tension 
and compression to stand the stresses im- 
posed on the winding by centrifugal and 35 
thermal expansive forces. The use of ' 
windings made entirely of copper or of 
copper alloys on these high speed macli- 
ines imposes very high stresses on the 
end or retaining ring which hold the end 
turns of the coils in position/ and in 
certain instances, these forces become si> 
great as to require the size of the wind- 
ing to be limited, thereby limitinf^ the 
capacity of the machine.' It is desir- 
able, therefore, that these end loops 
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should be made of a relatively light 
weight high conductivity material, such 
as aluminium, thereby reducing the 
streiises ou the retainiug ring to values 
5 which can be withstood by uiateriiils 
available at present for these purposes. 
In order to attain this improved winding 
to increase the capacity of this type 
machine, we provide an exciting winding 

10 to the rotatable member which is formed 
of coils, each formed of a plurality of 
turnjs in which the slot portions 7 are 
formed of cuprous material, such as a 
copper -alloy, having a relatively high 

15 strength in tension and compression and 
a relatively high conductivity, and the 
tiud loops 8 of these coils are formed of a 
relatively high conductivity material 
having a relatively light weight. These 

20 end loops are formed of a material having 
a specific gravity less thaii 3.5 and may 
be made of altuninium, which has a 
specific gravity of approximately 2.7, or 
magnesium, having a specific gravity of 

25 approximately 1.74, and the range of 
specific gravity of materials used in 
making these end loops is preferably a 
light weight high conductivity metal 
having a specific gravity between 1.5 and 

30 3.0. In order to complete the windings 
and to make the proper connections be- 
tween the end loops and the slot portions 
of the coils, the end loops 8 are welded to 
the slot portions 7, and the ends of the 

35 end loops 8 are formed with terminal 
elements 9 pf cupreous material welded 
thereto which are connected to terminals 
on the ends of the other coils to provide 
a continuous winding for the machine. 

40 As shown in Fig. 2, the coils are arranged 
to provide a bipolar rotor, -and the two 
sets of coils are interconnected by a strap 
10 of cupreous material mechanically 
connected to the terminals on the two 

45 adjacent end loops S of the two sets of 
coils. The interconnecting elements be- 
tween the coils are preferably mech- 
anically connected to the cupreous ter- 
minal element 9 and are preferably 

50 formed as laminated straps II of 
(;ui)reous material. The ends of the two 
sets of coils, which in Fig. 2 are the 
inner turn of the inner coils, are con- 
nected by conductors 12 to suitable slip 

55 rings for couuectiug to a source of direct 
current electrical power supply Un suit- 
ably euergiziug tbe winding. If desired^ 
the connections between coils may be 
brazed, althuugh it is [)referable that 

(iO these conn editions should be mccluuiic- 
ally made in oidei to fiu ilitiite leplaic- 
tiieiit lit coils should this beronn! neces- 
sary. Ill this manner, I he end loops 8 
will bf sufficiently li^^ht so as not to 

65 inipnst.' undue stit-.-st^s uu the ic( ;i i u lii.u 



end rings 13 of the machine, while the 
intermediate slot portions 7 will have the 
desired strength in ten&ion end com- 
pression to withstand the centritufral 
forces imposed thereon, and will have a 70 
relatively smaller size than the- end- 
turned portion of the coils, thereby per- 
mitting a more efficient use of the mag- 
netic material forming the core 5 and 
permitting the use t>t a smaller diameter 7{ 
rotatable member to provide the same 
desired amount of excitation to the 
machine.^ In machines such as that 
illustrate'd in the drawing, it is desirable 
to provide hydrogen cooling bo that the {JQ 
windage losses may be decreased and the 
coolLng effects of the hydrogen on the 
machine will also further increase the 
capacity of the machine for a given size 
and enable the machine to operate at gfj 
relatively higher efficiency. 

It is -already known in the art to 
arrange for a reduction of specific gravity 
or cross-section in those parts of a rotor 
winding which would be most affected by 90 
stresses arising' from centrifugal force. 

We are aware of British Specification 
No. 368,034, which describes a rotor 
winding for high speed electrical mach- 
ines wherein tho portion lying in the 95 
active length of the rotor consists of 
copper, whilst the end windings com-i . 
prise a conductive material of lower 
specific gravity than copper, the use of 
aluminium for that purpose being dis- j^Qt 
closed iu the specification. 

Haviug now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we |Qf 
claim is: — 

1. A dynamo-electric machine having 
a stationary and a rotatable member, tue 
winding ou the rotatable member being 
formed of coils having slot portions of 
copper or copper alloy with eud loops 
welded thereto of light weight metal or 
alloy of specific gravity uf less tluiu 3.5, 
said winding being characterized by 
having strips of copper connected to the 115 
end loops for f(»rmiug inter-turn con- 
nections. 

2. A dynamo-electric machine having 
a stationary and a rotatable member ms 
claimed in Claim 1, iu which the end 120 
loops are of aluminium. 

3- A high speed dy naino-t;b.'ctrU: 
machine comprising a statit)nary mem- 
ber and' a rotatable member adapted to 
bo operated at 3,000 or more rev(dutioiis X25 
per minute, the lotatable mcnibei Ijavin*; 
a core of magnetic material with wiiiduiu 
slots therein, the winding foi* the rotat- 
able member bein<>- '-formed of coils 
havin^^ slot poitions of cupreous material 130 



603,261 



3 



aixauged lu the wiuding slots with 
aluminium or magnesium end loops 
welded thereto having terminals of 
cupreous material welded to the end 
loops, and being characterized by having 
strips of cupreous material connected to 
the cupreous terminals for forming inter, 
turn connections. 



Dated this 2nd day of November, 1945. 

A. S. CACHEMAILLE, 
Crown House, Aldwych, London 
W.C.2, 
Agent for the Applicants. 
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